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explained when we note the fundamental difference between the problems
which each of them proposed to solve. While Guillet proposed to establish,
as a scientific dat^l.m, the fact that pure carbon can not cement iron when the
presence of the slightest trace of gas is excluded, Ledebur wished simply to
prove that under the ordinary conditions used in industrial practice, the inter-
vention of the special gaseous compounds named by Guillet (volatile cyanides,
carbon monoxide, etc.) need not be considered necessary to obtain a good
technical result. This explains also the insistence of Ledebur in reproaching
Guillet for not having carried out his experiments on a large scale-under the
conditions of industrial practice; such a reproach would evidently be
considered absurd and ridiculous by one approaching the problem from the
purely scientific point of view of Guillet.1

Analogous observations could be made on the polemic between Caron and
Margueritte, on the cementing action of carbon monoxide.

Granting this point of view, let us examine briefly, on the basis of the more
recent experimental data, the conclusions of various experimenters on the
function of the various gases in the process of cementation.

Leaving aside, because of its evident improbability, Laurent's hypo-
thesis (see p. 4), according to which the cementation is due to the action of
the vapor of carbon on the iron, we find as early as 1841 the theory of Leplay
attributing to carbon monoxide the principal part in the process of cementa-
tion with wood charcoal. We have further seen that this hypothesis, slightly
changed in form by substituting the conception of continuous reactions tend-
ing to a definite state of equilibrium, for that of alternating complete re-
actions, is in substance fully confirmed by the recent investigations, detailed
in Chapter IV. These have shown, in fact, that in the great majority of
processes of cementation used in practice the reaction which greatly predomi-
nates over any other is carbon monoxide acting as "vehicle" for the diffusion
of the carbon into the mass of the steel. But the hypothesis of Leplay was
not founded on sufficient known experimental data, and the criticisms by
Gay-Lussac five years later (see p. 4), cautioning against the acceptance of
hypotheses not based on direct and sure experimental proofs, were perfectly
justifiable. The criticisms of Gay-Lussac were the incentive to a long series
of experimental investigations, which have only in the last few years led to
sure conclusions.

11 consider it, in general, absolutely unjustifiable to assert that the course of an in-
dustrial process can be cleared up solely on the basis of the results of experiments on an
industrial scale.    In fact, laboratory investigations, if chosen and carried out along proper
- and interpreted rationally, constitute the most valid means (and in many cases the
neans) of clearing up the course of very complicated processes, whether industrial
Such alone permit of isolating the elementary phenomena constituting a complex
nenon, whose very complexity would render it inaccessible to direct investigation.
is reason I believe that the ideas expressed by Mannesmann (see p. 15), by Ledebur
60), and by others concerning this subject must be regarded as beside the mark.